Increased reactivity of venous smooth muscle by small decreases in extracellular sodium.
In dog saphenous vein strips, decreases in extracellular sodium from 5% to 23% did not alter basal tension, but progressively increased tension developed during electrical stimulation (1.0 to 10 Hz). The augmentation did not occur with similar reductions in chloride ions. When osmolality was maintained with sucrose, the response to electrical stimulation also was enhanced with a 5% reduction in sodium ions, but did not increase further with larger sodium reductions. The enhancement was due to some effect on the smooth muscle cells, because the overflow of [7-3H]norepinephrine during electrical stimulation was unaffected by the sodium reduction, whereas contractions caused by norepinephrine and barium chloride were potentiated. The potentiation did not depend on increased influx of extracellular calcium, because contractions induced by acetylcholine were unaffected by sodium reduction; and after blocking calcium influx with verapamil, the norepinephrine contractions still were augmented. It was concluded that a decrease in extracellular sodium by 5% (from the normal value of 143.3--131.1 meq/1) can enhance the response of venous smooth muscle to adrenergic stimuli.